SUMMARY An analysis of mortality data for the years 1982-5 was carried out for the Micronesian population (aged 15 years and over) of the central Pacific Island, Nauru. Among males, the most common causes of death were circulatory system disorders (33 3%), accidents (25-2%), and diabetes mellitus (12 1 %). The majority ofaccidents occurred in the 15-34 year age group and involved motor vehicles. Among females, neoplasms (almost all lung and cervix) (22A4%), circulatory system disorders (20-7%), and diabetes mellitus (17.2%) were the most common causes of death. When accidents are excluded, 59 4% of deaths were in persons with diabetes. Compared with Australia, mortality rates in almost all age groups were at least five times higher for males and females for a comparable period. Nauruan life expectancy (39 5 years for men and 48 5 years for women) is one of the lowest in the world. These data confirm the high mortality associated with diabetes mellitus in Nauruans as evidenced in earlier studies. Modernisation of this society through the affluence acquired by the mining of phosphate has led to serious public health problems relating to non-communicable diseases so that the mortality trends now mirror those of developed societies.
It has been suggested that the changing patterns of disease and mortality in Third World populations are related to their economic and social development.
Under existing epidemiological models,' 2 the initial exposure of traditional populations to western civilisation led to epidemics of infectious diseases resulting in high mortality rates. Continued economic and social development resulted in a shift in lifestyle practices from traditional to modern, along with improved public health, reducing the mortality from communicable disease but, somewhat paradoxically, introducing risk factors for non-communicable diseases. Exposure to these risk factors over time has in turn led to the emergence of "western diseases" and associated mortality in these developing populations.
Analysis ofprevious mortality reports in the Pacific island of Nauru37 suggests that a shift in mortality patterns has occurred and may be related to exposure to western practices. Infectious diseases were the major cause of death until the end of the 1950s, and mortality from diabetes and coronary heart disease was slight.67 Subsequently, mortality from motor vehicle accidehts, cardiovascular disease, and diabetes has overtaken infectious diseases as the main cause of mortality.4 5 7 The present study reports on the mortality profile of this unique communty from 1982 to 1985 in order to evaluate the continuing influence of western lifestyle change on mortality patterns.
Materials and methods

BACKGROUND INFORMATION
Nauru is an isolated island nation located in the Central Pacific. European contact with Nauru began in the 19th century and led to the development of phosphate mining by 1906. Most of the income from phosphate went to the colonial powers who administered Nauru for the next 62 years. At the time of Nauru's independence in 1968, phosphate mining was a highly profitable operation and, because all proceeds then went to the Nauruans directly, it has led to considerable affluence among the island's indigenous population.
A change in lifestyle patterns from traditional to western among the Nauruan people began slowly with the advent of the phosphate mines, increased after the end of the second world war, and accelerated after independence. The rapid acquisition of affluence in Nauru has been unique among the experiences of For Nauruans in the age range 15-64 years, calculation of years of life lost through premature death from various causes was carried out by assuming a baseline life expectancy of 65 years, subtracting the age at death from 65, and then summing over the various causes. This was done for diabetics and the population as a whole.
It was not considered feasible to calculate life expectancy for diabetics because the total number of cases was small. Table 1 shows all-cause mortality for the period 1982-5, stratified by age group and sex. The crude death rates per annum per 1000 population were 18-5 for males and 10-3 for females. Apart from a small decrease in male rates from the 15-24 to the 25-34 year age group, mortality rates increased with age for both sexes.
Results
The age-standardised mortality rate for Nauruan males was , and for females 9-8 per annum per 1000 population for the period 1982-5 (table 2) . When compared to the standardised rates for the period 1976-81 calculated from the study of Taylor and Thoma,3 the male rate showed no change; the female rate showed a small increase. The 1982-5 rates were In each subgroup, the number entered is the number of observed deaths.
* Crude mortality rate (CMR) per 1 000 population per annum.
t Total excludes 2 females for whom age at death was not known. 4-9 and 4-3 times the standardised rate for Australian males and females respectively. Male: female age-specific mortality ratios for Nauruans are shown in figure 2. In all age groups, male mortality rates were higher than for females; in the 15-24 year age group, the male rate was almost four times higher. (19-1%) , and circulatory system disorders (19.0%) accounted for the most years lost. The deaths among diabetics due to diabetes and circulatory systeri disorders combined accounted for 14X0% of the total years lost among males and for 26-0% among females. The total years lost among males is 2-4 times that for females.
Discussion
Mortality rates in the overall Nauruan population were extremely high. Age-standardised mortality rates were more than four times those reported in Australia.'6 Nauruan males had higher standardised mortality rates than Nauruan females (19-7 versus 9-8 deaths per 1000 population per year), and the largest difference in mortality between the sexes occurred in the youngest age groups, particularly ages 15-24 years. In addition, average life expectancy at all ages was longer in females than in males.
These findings agree with those of Taylor and Thoma3 who used similar methods to evaluate mortality during the period 1976-81. However, the present study shows a moderate increase in life expectancy for both Nauruan males and females. Despite this, the Nauruan life-span remains one of the lowest in the South Pacific3 and indeed the world.'9
The increased rate of mortality in the Nauruan population appears to be related to three main factors: motor vehicle accidents, diabetes, and circulatory system disorders. Deaths due to motor vehicle accidents were markedly increased for males 15-34 years when compared to mortality in young Australian males'6 and accounted for 45% ofthe total number of life-years lost due to premature mortality. Given that the island of Nauru is only 20 km in circumference and that the only proper road is a sealed one around the perimeter, the degree of accidental have noted a high degree of premature death associated with NIDDM in other populations.
Circulatory system disorders contributed to the high mortality among Nauruans and were the leading cause of death for males, accounting for one third of all deaths, and the second leading cause of death for females. Premature mortality associated with these disorders was high, contributing to 32% of the life years lost in males and 31 % in females. Diabetes is also likely to be a factor in the high prevalence of cardiovascular mortality in this population given previous findings that coronary heart disease occurs more frequently in diabetics than in non-diabetics,25 the high prevalence of diabetes in Nauru, and reports citing increased cardiovascular mortality among diabetics.22 2628 The results of the present study agree with the suggestion that mortality in the Nauru population reflects the long-term influence of westernisation. Mortality from both cardiovascular disease and diabetes mellitus has increased substantially from that reported for 1976-81.3 Similarly, deaths from neoplastic disorders have increased, particularly in Nauruan women for whom cancer was the leading cause of death in 1982-5. These changes are of considerable interest since deaths from these diseases were not in substantial numbers as recently as the second world war when deaths from infectious disease were the primary concern.6 7 Comparison of the current mortality patterns in Nauru with Australian data'6 indicates that despite the increasing prevalence of mortality from cardiovascular disease and cancer in Nauru, current mortality from these diseases (in terms of the percentage of all deaths) is lower than that reported for Australia. It is quite reasonable, given the recent development of this island nation and the high M Schooneveldt, T Songer, P Zimmet, and K Thoma prevalence of diabetes, to expect mortality rates for cardiovascular disease and indeed other noncommunicable diseases to increase.
Similar shifts in lifestyle and mortality patterns related to the westernisation of a nation have been noted recently in other South Pacific populations. Prior and Tasman-Jones3' have studied the recent history ofmorbidity and mortality in the New Zealand Maori. The Maori was introduced to western civilisation and economic practices and adopted these customs much earlier than the Nauruans. Similarly, the Maori initially showed high mortality from infectious diseases and later developed increased prevalences of cardiovascular disease, hypertension, and diabetes. Today, mortality from cardiovascular disease is the leading cause of death, particularly among females.3' The Australian Aboriginal population has undergone similar changes in lifestyle and mortality and now displays increased mortality from cardiovascular disease and diabetes mellitus.32 33 The mortality trends seen in Nauru suggest that westernisation has been a major factor influencing the change in health status of the population. It is becoming more apparent that the long-term exposure to risk factors for western diseases in Nauruans has led to a marked increase in the frequency of noncommunicable diseases. It is also likely that, in the absence of intervention, mortality from cardiovascular disease, diabetes, cancer, and motor vehicle accidents will continue to increase. 
